Abstract. Along with the unceasing infiltration and fusion of power cyber space and physical space, a typical power cyber physical complex system is constructed, which brings new challenges to the reliability evaluation of power information communication network. For the reliability assessment of power information communication network is a multi index issue where the indexes have deep dependence and coupling, a comprehensive reliability evaluation model is constructed. At first, this paper introduces the related theory of factor analysis, and then constructs the reliability evaluation model based on factor analysis. Finally, the effectiveness of the proposed method is shown by applying this method to an example of a power communication network.
increasing the scientificity of the evaluation and reducing the subjectivity.
Factor Analysis Correlation Theory
Factor analysis is also called diathesis analysis, which is a multivariate statistical analysis method to describe the multiple observed variables of a certain thing as a few latent variables [7] . It is assumed to obtain n sample data, and the original variables are: x 1 , x 2 ,...... , x m . The original variables can be summed up as the linear combination of P common factors and special factors. The relationship can be written as Eq. (1)  ' represent the common factors and specific factors, respectively.' ij a ' represents the load on the j-th factor of the i-th variable, that is, the correlation coefficient.The larger the absolute value of ' ij a ' is, the greater dependence of both is. The factor load matrix is as follows: 
The Reliability Evaluation Model of Power Information Communication Network Based on Factor Analysis
In the reliability evaluation of power communication network, it is often hoped to collect as many variables as possible to reflect the risk of the power communication network, so as to grasp and understand the problem comprehensively and completely. Although a large sample of multi variable can provide a large amount of information for the risk assessment of power communication network, there is a correlation among many variables in most cases, which means that the massive variables which seem different from each other can not reflect the different attributes of the communication network from each side. On the contrary, they are different forms of expression of a property. The mathematical model of factor analysis can solve the problem effectively.
The brief steps are as follows:
(1) Establish the reliability evaluation index system, that is , determine the variables and collect data.
(2) Standardize data and determine whether the data applies factor analysis. For the orders of magnitude, the structure and the dimension of the index data of the power communication network is very different, we should carry on the standardization process. There are many methods to determine whether the data is applicable, such as calculating the correlation coefficient matrix, calculating the KMO statistic, and carrying on the Bartlett sphere test. Here, the method of KMO statistics is selected: the method of factor analysis can be freely used when KMO is more than 0.7, it is far-fetched to use factor analysis when KMO is more than 0.6 and less than 0.7, it is no longer suitable to adopt this method when KMO is less than the above range.
(3) Extract common factors. The methods can be used for the determination of common factors, such as characteristic value, scree plot, or cumulative contribution rate, and so on. Scree plot is a line graph, whose horizontal coordinates and the longitudinal coordinates represent the serial number of factor and the characteristic value, respectively. The number of common factors is observed easily. When the cumulative contribution rate of variance reaches a certain value, most of the information of the original variable can be explained, and the corresponding factor number is the number of the common factor.
(4) Rotate factor axis.
If each column of the data of the initial load matrix do not differ much, it is necessary to rotate the factor axis, that is, to the 0 or 1 poles.
(5) Calculate the common factor score. Each common factor can be expressed as a linear combination of the reliability evaluation index of the power information communication network: (2) Where ' ij  ' represents score coefficient, and ' i x ' stands for indicators data. (6) Extract the common factor of the variance contribution rate as the weight, combined with the factor scores, and get the comprehensive evaluation of the expression.
Where ' i F ' and ' i b ' represent the factor scores and variance contribution rate, respectively. 'p' stands for the number of factors.
Example Analysis
In order to verify the validity of this algorithm, the data of the whole year of a power communication network is selected to evaluate the reliability. The following is the specific evaluation procedures:
Step 1. Construct the index system of reliability evaluation. Combined with the specific circumstances of the communication network, a reliability evaluation index system is established, as shown in Table1.
Step 2. Standardize data and determine whether the data applies factor analysis. Calculate the value of KMO in SPSS: KMO=0.781>0.7. Therefore, it can use the method of factor analysis. Table 1 The reliability evaluation index system of power information communication network. Step 3. Extract common factors. Fig. 1 . Scree plot By observing the scree plot, shown in Figure 1 , the first four factors in the "steep" may be determined as common factors. The characteristic values of factors are small after the slope slowing down, which can not be considered.
From the point of the cumulative variance, the first four factors can explain the 87.472% of all the indicator information, then taking the 4 factor as the common factors is reasonable. As shown in the Table 2 . Step 4. Rotate factor axis. The data of the initial load matrix do not differ much, so it need to rotate the factor axis. After the rotation of the factor load matrix, as shown in Table 3 . Step 5. Compute factor scores using the formula (2) . Make use of spss to calculate the score coefficient matrix firstly, as shown in Table 4 . and then substitute into the formula (2) to obtain common factor score. Data were collected for 48 times in the whole year, with an average of 4 times per month. Fig.2 is the visual display of the value of the four common factors. Step 6. Use formula (3) to draw the comprehensive evaluation results. Combined with factor scores, take cumulative variance contribution rate as the respective weights and substitute into the formula (3) to find out the value of evaluation.
Taking a collection of data for example: factor score is - 
Similarly, obtain quantitative assessment results for other months. Finally, visualize its reliability trends: Fig. 3 The reliability trend in the whole year As shown in Fig 3, the trend of reliability fluctuates over time, and it is low in January, July, August, and December, which may be associated with the summer lightning, winter snow and ice. It is necessary to adjust the defensive measures during the period and improve the reliability.
Conclusion
For the reliability assessment of power information communication network is a multi index issue where the indexes have deep dependence and coupling, a comprehensive reliability evaluation model is constructed. The simulation results show that the model can effectively and objectively analyze the overall trend of the risks of power communication network and make predictions. It effectively avoids the defects of the subjective weighting, and solves the issue of the correlation and repeatability between indicators, which has certain practical value.
